D
ATA is becoming an increasingly decisive resource in modern societies, economies, and governmental organizations. Big Data is an emerging paradigm encompassing various kinds of complex and large scale information beyond the processing capability of conventional software and databases. Various technologies are being discussed to support the handling of big data such as massively parallel processing databases, scalable storage systems, cloud computing platforms, Hadoop and Spark. Due to the multisource, massive, heterogeneous, and dynamic characteristics of application data involved in a distributed environment, one of the most important characteristics of Big Data is to carry out computing on the petabyte (PB), even the exabyte (EB)-level data with a complex computing process. Therefore, large-scale scalable Big Data Infrastructure with corresponding programming language support and software models for efficient processing in distributed environments such as cloud is on demand.
In this special issue, we invite articles on innovative research to address challenges of Big Data Infrastructure with emerging computing platforms such as heterogeneous clouds, hybrid architectures, Hadoop or Spark with emphasis on addressing real-time requirements imposed by emerging Big Data applications such as sensing data, e-commerce data, business transactions and web logs, and etc.
It is a great honor of the editorial team to have more than 80 research groups share their latest research works and solutions to these challenges. The SI attracted a large number of submissions from North America, Europe, Australia, and Asia. Our Guest Editor (GE) team accepted 21 papers that cover multiple aspects of Big Data Infrastructure. We hope that this SI will serve as a good reference for engineers, scientists, researchers, and academics in the field of Big Data. We grouped the accepted papers into two editorials: Big Data Infrastructure I and II. This is the editorial for Big Data Infrastructure II.
In the SI, the first paper titled "Structural Balance Theory-Based E-Commerce Recommendation over Big Rating Data" presents a Structural Balance Theory-based Recommendation (i.e., SBT-Rec) approach. In the second paper titled "Cloud Infrastructure Resource Allocation for Big Data Applications", the authors present a multi-objective optimization algorithm to trade off the performance, availability, and cost of Big Data application running on Cloud. In the third paper titled "A Big Data-as-a-Service Framework: State-of-the-Art and Perspectives", the authors aim to review the current state-of-the-art of Big Data from the aspects of organization and representation, cleaning and reduction, integration and processing, security and privacy, analytics and applications, then present a novel framework to provide high-quality so called Big Data-as-aService. The fourth paper is titled as "A Secure and Verifiable Access Control Scheme for Big Data Storage in Clouds", which presents a secure and verifiable access control scheme based on the NTRU cryptosystem for big data storage in clouds. In the fifth paper titled "SDN-Based Big Data Caching in ISP Networks", the authors propose an SDN-based Cooperative Cache Network (SCCN) for ISP networks, aiming to minimize the content transmission latency while reducing the inter-ISP traffic. The sixth paper titled "QuantCloud: Big Data Infrastructure for Quantitative Finance on the Clouds" presents the QuantCloud infrastructure, which is designed for performing big data analytics in modern quantitative finance. In the Seventh paper titled "NGD: Filtering Graphs for Visual Analysis", the authors extend the concept of a node degree to a node global degree for a node in a graph, and present an algorithm that computes their scores of all nodes. In the eighth paper titled "Accelerating MapReduce on Commodity Clusters: An SSD-Empowered Approach", the authors present mpCache, a solution that utilizes solid-state drive (SSD) to cache input data and localized data of MapReduce tasks. In the ninth paper titled "Big Data Analysis-Based Security Situational Awareness for Smart Grid", the authors propose proposes a security situational awareness mechanism based on the analysis of big data in the smart grid. The tenth paper tiled "MtMR: Ensuring MapReduce Computation Integrity with Merkle Tree-Based Verifications" introduces tMtMR, a Merkle tree-based verification method that assures high result integrity of MapReduce jobs. MtMR overlays MapReduce on a hybrid cloud environment and applies two rounds of Merkle tree-based verifications on the prereduce phase (i.e., the map phase and the shuffle phase) and the reduce phase, respectively.
We would like to thank all the authors for their contributions and the reviewers for their great effort in the SI review process. We would especially like to thank the Editorin-Chief, Prof. Qiang Yang for allowing our GE team to have the opportunity to publish this SI and his great support. We would also like to thank Ms. Kathy Santa Maria for her dedication and editorial support for the SI. We believe that the papers from the SI will contribute to the further development of big data infrastructure and applications and inspire future research in the field.
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